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The Differences in Carbide Formation at urain 
Houndaries and within the Grains of a Quenched Steel 
During Tempering 


Izvestiya Akademii nauk SSSR, Otdeleniye tekinnicheskikh 
nauk, Metallurgiya i toplivo, 1959, Nr 3, pp 132-134(USSR) 


The steel 20Kh2N2 containing 0.2% C; 2% Cr and 2% Ni was 
investigated. An electronmicrograph is shown in Fig la. 
It can be seen that the size and shape of the particles 
in the grain boundaries and within the grains are 
different. The chemical composition was determined by 
microdiffraction in the electron microscope. The 
electronmicrograph and the diffraction pattern of tire 
particle at the crain boundary are shown in Fig lb and le 
and apn electronmicrograph of particles within the grains 
in Fig 2. The particle in the grain boundary (after 
heating for 75 hours at 500°C) was Cr7C3. After heating 
at 650 C for 2 hours however, particles of (Cr,Fe)7C3 
were detected. For these to form, diffusion of both 
carbon and chromium is necessary. No enriching of the 
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SOV/180-59~3-24/43 
The Differences in Carbide Formation at Grain Boundaries and 
Within the Grains of a Quenched Steel During Tempering 


surface layers of the grains by chromium was detected. 
There are 2 figures and 7 references, 1 of which is 
English and 6 Soviet. 


ASSOCIATION: Institut metallovedeniya i fiziki metullov TsNIIChM 
(Institute of Metals Technology and Metal Physics, TsN11ChM) 


SUBMITTED: March 26, 1959 
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AUTHORS: Spasskiy, M. N., Utevskiy, L. M, 
ee 
TITLE: High-frequency vacuum melting furnace 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 52, abstract 5V309 
("Sb, tr. In-t metalloved, i fiz, metallov Tsentr, n,-i, in-ta 
chernoy metallurgii", 1959, v. 6, 520 - 526) 


TEXT: A description is given of a new design of a high-frequency vacuum 
melting furnace and its operation during one year, The melting time in the fur- 

nace is }0 - 60 min, The main characteristic feature in the furnace design is 

the method of fixing a double-wall water-cooled quartz tube and the installation Lo 
of the crucible and the mold in it. To prepare the furnace for the heat, the a 
quartz tube is not to be removed. The vacuum system, consisting of a diffusion 
(H-5) and forevacuum (BH-1) pump, produces a pressure in the furnace of < 10~‘mm 

Hg. The inductor displacement requires a minimum force. Thestopper device 

ensures the necessary holding of the metal in liquid state and vacuum casting, 

The turnace design ensures convenient and safe operation. 

[Abstracter's note: Complete translation] D. Kashayeva 
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Yermanovich, N. A-, Longinov, M. F-, Orlov, L. G., Utevskiy, L.M. 


ee 


litoy stali) 
Zavodskaya Laboratoriya, 1959, Vol 25, Nr 4, pp 440-442 (USSR) 


Sites of fracture in some structural steels (40 KhNMA, 12Kh2N4A, 
3OKhVFYu, 30 KnGSA, 30 KhGSNA) pointed to a destruction of the 
metal along the boundary of the primary grain. On the strength 
of tests it is assumed that nitrides, especially aluminun 
nitride (I), accumulate at these boundaries and produce a 
weakening. This assumption was examined in the present case by 
means of an electron microscope and an electronograph. By an 
elestrolytic heating, a thin coating layer was obtained at the 
site of fracture, which could be removed by the reagent ac~ 
cording to Popova and examined. On the microphotograph of a 
fracture in the steel 40 KhNMA (Fig 1) one can well observe the 
inclusions, the forms of which are represented even better by 
the electron microscope (Fig 2). The phase composition of these 
inclusions was investigated by the X-ray structure- and electro- 
nographic method. In the X-ray picture (I) was observed in the 
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Examination of Interdendritic Nonmetallic Streaks in Cast Steel 


ASSOCIATION: 
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steel 38 KhVFYu (I), and (I) and VN in samples with dig faults, 
(I) and F5A1,(S10,), in the steel 12 Kh2N4A - (I), and (I) in 


the steel 40 KhNMA - (I). The electronograms (Fig 3 for 40KhNMA) 
corresponded to a crystal lattice of (I). In order to convert 
structural components from a disperse to a erystailine form, the 
samples were treated in the vacuum (at 800° for 2 hours); a 

fine formation of stains (Fig 4) was observed and the distinct 
electronogram of a polycrystal (Fig 5) was obtained with three 
phases ~ a spinel lattice, (I) and a phase which could not be 
identified. A test storing in the vacuum at room temperature 
for some days showed a crystallization, the electronogram of 
which is described (Table). There are 5 figures and 1 table. 


Zlatoustovskiy metallurgicheskiy zavod, Tsentral'nyy nauchno- 
issledovatel'skiy institut chernoy metallurgii (Zlatoust 

Metallurgical Works, Central Scientific Research Institute of 
Iron Metallurgy) 
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AUTHORS: Orlov, Le Gs, Utevakiy, L. H. SOV /32-25-9-21/53 

TITLE: On the Ways of Investigating the Surface of Fractures by the 
Aid of the Electron Microscope 


PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, Nr 9, pp 1084-1087 (UssR) 


ABSTRACT: Electron microscopic investigations of fracture surfaces and 
ground sections of metal can be carried out by direct, indirect 
and semi-direct methods (Ref 1). The possibility of investigating 
the inter-crystalline fractures, the so-called micro-diffraction 
investigation, is particularly mentioned, and for this purpose 
the domestic industry has begun a series production of the 
electron microscopes EM-5 and UEMB-100. The preduction of the 
impressions is explained and some electron microphotographs (EM) 
are given to illustrate characteristic brittle and ductile 
fractures of steel samples obtained during shock~ and tensile 
teste at different temperatures. The impressions were taken 
with coal dust followed by separation of the carbon film 
together with the inclusions with the reagent by N.M. Popow. 

By means of the (EM) of a shearing surface of a steel low in 
carbon (Fig 1) the so-called "river design" is explained. The 

Card 1/2 trans-crystalline corrosion of a tempered and drawn steel can 
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On the Ways of Investigating the Surface of SOV /32-25-9-21 /53 
Fractures by the Aid of the Electron Microscope 


ASSOCIATION: 


also take place along the surfaces of closely strewn carbide 
deposits (Fig 2, steel 20Kh2N2) Micro-diffraction tests carried 
out together with N.M. Popova(on a 400 kv microscope of his 
construction) showed that in brittle inter-crystalline 
fractures in which the spillies run along the contours of the 
carbide particles (Fig 4) the crystal lattice of these 
particles on the whole remained unchanged after the fracture. 
With the ductile fracture (Refs 15, 16) given in publications, 
the failure crack occurs at the grain boundary (around larger 
inclusions) as could be ascertained in the case under review 
(Fig 5). The extent of the plastic deformation can also be 
evaluated from the deformation type of the particles (Fig 6). 
There are 6 figures and 16 references, 10 of which are Soviet. 


Taentral'nyy nauchno-issledovatel'skiy institut chornoy 
metallurgii (Central Scientific Research Institute for Ferrous 
Metallurgy) 
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Utevskiy, Lev Markovich 

ae — 

Otpusknaya khrupkost' stali (Temper Brittleness of Steel) Moscow, 
Metallurgizdat, 1961. 191 p. 4,200 copies printed. < 


Ed.: R.I, Entin; Ed. of Publishing House: Ye.N. Berlin; Tech. Ed. : 
Ye. B. Vaynshteyn. 


PURPOSE: This book is intended for scientific workers and engineers in 


physical metallurgy and may also be used by students in schools of higher 
education, 


COVERAGE: Fundamental experimental data on the phenomenon of reversible 
temper brittleness of constructional alloyed steel are presented. Also 
discussed are methods and results of the experimental research as well 
as new concepts which have developed concerning the nature of this type 
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Temper Brittleness of Steel SOV /5412 


of brittleness. The research methods which have been worked out may 
be applied also to the solution of other problems in physical metallurgy, 
particularly to those problems connected with processes occurring along 
the grain boundaries. The experimental work was carried out in the 


Metals at the Central Scientific Research Institute of Ferrous Metallurgy 

im. I. P, Bardin), The author thanks G. V, Kurdyumov, Academician,and 

RI. Entin, Professor, Doctor of Technical Sciences, for their assistance, 
interest, and advice. He also thanks L. G. Orlov, Engineer, G.L. Ivano- 

va, N.I. Kol'tsova, Engineer, R. M. Koshelevskiy, Engineer, Ye. K, 9 
Belova, Engineer, and A. I. Rizol' and L, G, Sakvarelidze, Candidates of 
Technical Sciences, for their work in the experiments and investigations. 

There are 240 references: 137 Soviet and 103 non-Soviet. 
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BAGARYATSKIY, Yuriy Aleksandrovich; GOLOVCHINER, Yakov Mendelevich; 
IL'INA, Vera Alekseyevna; KAMINSKIY, Emmanuil Zel'manovich; 
KARDONSKTY , Viktor Mikhaylovich; KRITSKAYA, Vladislava Kasimirovra; 
IYSAK, Leonid Ivanovich; OSIP'YAN, Yuriy Andreyevich; PERKAS, 
Mark Davydovich; ROZENBERG, Vladimir Moiseyevich; SANDLER, 
Naum Isaakovich; TRAVINA, Nadezhda Trofimovna; UTEVSKIX, - 
-lev_Markovich; BERLIN, Ye.N., red.izd-va; VAYNSHTEYN, Ye.B., 
tekhn.red, 


{Radiography in metallography] Rentgenografiia v fizicheskom 

metallovedenii, Moskva, Gos.nauchno-tekhn.izd-vo lit-ry po chernoi 

i tevetnoi metallurgii, 1961, 368 p. (MIRA 14:7) 
(Metal lography) (X-xays——Industrial applications) 
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UTEVSKIY, L.M., kand.tekan.nauk 


Temper brittleness in steel, Madtalloved, 1 term, obr.met. 
no.6335-41 Je '61. (MIRA 14:6} 


1, TSentral'nyy nauchno-i ssledovatel'skiy institut chernoy 
metallurgii, 


(Stee}]—Brittleness) 
(Tempering) 
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B125/B102 


AUTHORS: Orlov, L. G., and Utevekiy, L. M. 
pomp Eaten 2 Dat aicentin nero 


TITLE: Electron microscopic observation of the motion of dislocatims 
in alpha iron 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 10, 1961, 3242 - 3246 


TEXT; The present paper deals with an electron optical dark-field 
observation of a 50p thick alpha-iron foil cut in parallel to the {441 
plane (chemical composition: 0.013 C, 0.03 Si, 0.04 Mn, 0.004 S, 0.002 P), 
which was made with a Y3H6-100 (UEMB~100) electron microscope. An 
accelerating voltage of 75 kv was applied. Stresses arising in the 
electron-irradiated foil displace the dislocations in the thin film, and 
characteristic contrast tracks are left over as a result. In an annealed 
foil, dislocations are very difficuit to displace by electron bombardment, 
evidently due to the absence of free dislocations. The tracks caused by 
the motion of dislocations, while looking roughly curvilinear, in reality 
consist of straightlined segments. This change in direction of the tracks 
is ascribed to dislocations which pass from one slip plane to another. 
Card 1/2 lO 
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The intersection between two slip planes, where screw dislocation passes 
from one plane to another, is the projection of the direotion of Buerger's 
vector. The foil thickness was determined from the width,of the pro- 
jection of a known slip plane. It was found to be~1200 A. It was 
experimentally proved that dislocations in iron also glide on planes of 
the types 110¢ and{211t, and that they frequently pass over from one type 
to the other by tranaverse gliding. There are 3 figures and 7 references: 
2 Soviet and 5 non-Soviet. The three most recent references to English- 
language publications read as follows: D. G. Brandon, J. Nutting. Journ, 
Iron a. Steel Inst., 196, 2, 160, 1960; W. Cannington, K. F. Hale, D, 

Mc Lean. Proc. Roy. Soc., A 222, 1297, 203, 1960; B. Gale, K. F. Hale. 
Brit. Journ. Appl. Phys., 12, no. 3, 1961, 


ASSOCIATION: Institut metallovedeniya i fiziki metallov Moskva (Institute 
of Metallography and Physica of Metals, Moscow) 


SUBMITTED: June 28, 1961 { 
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1. Institut metallovedeniya i fiziki metallov TSentral'nogo 
nauchno-issledovatel'skogo instituta chernoy metallurgii. 
(Deformations (Mechanics) 
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AUTHORS s Usikov, M. Pes and Utevskiy»s L. Me 


TITLE: Origin and anterpretation of the contrast of an electron- 
microscopic image of a metal foil 


PERIODICAL: Zavodaskaya laboratoriya, V> 27, NOe 12, 1961, 4481 - 4486 


TEXT: The production n an electron-microscop- 

ic image is studied. i tron waves 

scattered by perfec i i Z 

pasis of non-Soviet bloc papers ( 20, 993 
Kate. J. Sol. Japan, 7» 8, 350 J. Whelm, 

B. Hi Phil. Mage, 2) 4121, J. Whelan. J- 

87, 392 (1959); P» B- Hirsch, A. Howie, M. +1. Trans. Roy- 

Sol. of London (al, 252, 499 (1960); H- Hashimoto, A- i J. Whelan. 

Phil. Mage) 5» 91» 967 (1960); G. Borrmann, Phys. Z-, 425 

297 (1950))- The width of the image of a dislocation is estinated: 

Ax® ti/n (tt = distance between two extinctions). The image of & thin 


metal foil (Figs 4) is interpreted. Jt is shown that for gtudying the 
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Origin and interpretation of the oe. 


disincation structure of a crystal specimen, sufficiently thin parts of it 
may be used. As far as possible these parts should be at some distance 
from the edges of the foil. The properties of the individual dislocations 
and their interactions and motions can, however, also be observed close to 
the edges of the foil. It must 9180 be borne in mind that some of the 
dislocations and defects remain invisible. There are 5 figures and 9 
references: 1 Soviet and 8 non-Soviet-. 


ASSOCIATION: Tsentral'nyy nauchno-issledovatel 'skiy institut chernoy 
metallurgii im. I. P- Bardina (Central Scientific Research 


Institute of Ferrous Metallurgy imeni I. P- Bardin) 


Fig. 4. Schematic representation of the image of a metal foil under an 
electron microscope. Legend: (A) foil with the most essential defects; 
(6) image of the foil; (1) - (6) variations in thickness and inclination 
of the foils (7) - (18) defects of the crystalline structure; (1) thickness 
variation; (2) wedge-shaped ends (3) warping of the foil; (4) depression 
(5) pores (6) hump; (7) defect of the crystal packing; (8) split disloca- 
tions with packing defects of varying widths; (9) dislocation; (10) - (14) 
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long dislocation, various contrast effects; (10) ordinary dislocation; 

(41) invisible disloention; (12) double image of a single dislocations 
oe zigzag dislocation; (14) dotted Image; (15) dislocation loops; (36) 
tetruhedral packing defect; (17) helical dislocations (18) trace of a 

migrating dislocation. 
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B104/B108 
AUTHORS: Orlov, L. G.-, Usikov, HM. P., and Utevskiy. L. M. 
TITLE: Use of microdiffraction for the electron-microscopic 


examination of metals 
PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 12, 1961, 1486 - 1490 


TEXT: Structural analyses of small sections of metal foils can be con- 
ducted with the adjustable elements of a modern electron microscope 
(intermediate lens, variable aperture, and special microdiffraction 
diaphragm). The method of these structural analyses is described. The 
application of the microdiffraction method for various purposes is 
demonstrated by several examples. New results are not given. G. S. 
Zhdanov (Rentgenografiya metallov, ch. II., Gostekhizdat (1938)) is 
mentioned. There are 5 figures and 6 references: 5 Soviet and1 non-Soviet. 


ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut chernoy 
metallurgii im. I. P. Bardina (Central Scientific Research 
Institute of Ferrous Metallurgy imeni I. P. Bardin) 
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AUTHORS + Usikov, MoP., Engineer and Ut evs liddes LM. . Candidat ¢ 
of Technical Sciences 


TITLE: Change in the dislocation structure of 1X18porT 
(1KhL8NOT) steel during hardening and softening 


PERTODICAL: Metallovedenlye i termicheskaya obrabotka metallov, 
no. 3, 1962, 18 - 20 + 2 plates 


TEXT: Rolled samples, g-04 mn thick were annealed in 
evacuated vessels at 1 100 Cc and deformed by 0.3 ~ 10%- Some 
ef the unannealed samples (with 96% deformation) were heated 

at 400 ~ 800 °c for 1 hours The strip was thinned after various 
treatments by electrolytic polishing in a mixture of 605; HPO), 


9 
and 40% H,SO), at 2- 4 a/cm_ current density and 60 °c, The 


obtained 1 000 - 2 000 A thick foil was examined by an electron~ 
microscope> Dislocations show up because the distorted zone 

along a dislocation has a strong scattering effect on the 

electrons and the intensity of the beam decreases Thus, dis- 
bgsgtygss® show up as dark lines» It was founc that the annealed X 
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material had only a low density of dislocations» No dislocations 
were observed within the grains. Dislocations were seen only at 
grain boundaries with small deg: «es of misorgentagron: The 
density in the field of view ( 25 » ) was 107? cms 

Plastic deformation of 1% led to the appearance of disiocations 
within the grains» The calculated dislocation density was 


g 
Pa?) : ; 
10° cm. fhere was only one slip system in each graine In 


the case of deformation 1n excess of 1%, slip on secondary sys*ems 
occurred. Dislocations moving on different slip planes interzgct 
with one another and the material begins to hargene The dis~- 
location density for 2% deformat:on was 2 x LO” cm ahh 

Finally. deformations greater than 8% produced a large quantity 
of dislocation networks; thick "clouds" of dislocations were 
observed inside the grains. A dislocation density of 


“2 : : 
10'° cm was observed after 10% deformation. The density of 


dislocations after cold-rolling (96%) was difficult to determine 


2 «2 = 
but was obviously greater than 10+ cm. Softentng by heating 
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Change in the dislocation .... E021/E335 


to temperatures below the beginning of recrystallization led to 
no visible change in the positions and density of dislocations. 
Recrystallization began at 625 °C and subgrains. free from 
dislocations and with Sharp boundaries, developed. There were 
no dislocations inside the grains at 700 re and the structure 
in this state differed from the annealed structure only in the 
smaller grain sizes 

There are 5 figures. 
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TITLE: Investigation of the micronechanisr of the process of frac- 
ture of steel and iron using the method of electron-micro- 
scopic fractography 


SOURCE: Dnepropetrovsk: Institut metallovedeniya 4 fiziki metallov- 


Problemy metallovedeniya 4 fiziki metallov, m0» 7, Moscow, 
4962, 156 - 174 


The autho priefly the sechniques 
tudy of e surfaces. T 
on iron an Replicas were 0 
carbon films on fracture surfaces which wer ted by elec- 
trolytic etching or by using @ reagent sug ested by Popova (Ref. 
45: Karbidnyy analiz (Analysis of Carbides Mashgiz; 
plica micrographs (magnifications of 600 - 15,000) we 
a stereocomparator or with a stereomicrometer- In this ways 
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tive measurements of the surface relief were made. Reproductions of 
replicas are given in the article. They are discussed for iron and 
steels which suffered brittle fracture of transcrystalline (across 
grains) and intercrystalline (along the grain boundaries) types. The 
transcrystallire fracture occurred usually along cleavage planes and 
the intercrystalline fracture was observed in samples with temper 
brittleness (obtained by quenching, followed by 500°C tempering). The ~ 
authors reproduce also and discuss the ductile fracture surfaces in 
iron and steel. There are 14 figures and 32 references: 13 Soviet— 
bloc and 19 non-Soviet-bloc. The 4 most recent references to the Eng- 
lish-language publications read as follows: ©. Crussard, R. Borione, 
J.» Plateau, J. Morillon and F. Maratray, J. Iron and Steel inst., 183 
146 - 177, 1956; G.T. Hahn, W.S. Owen, B.L. Averbach, and M. Cohen, 
Welding dey 38, 9, 1959; Ee Wessel, de Metals, 9; 930, 1957; J. Wash~ 
burn, AE. Gorum, and E.R. Parker, Trans. Met. Soo. AIME, 215, 2, 


1959-6 
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AUTHORS : Oriov, L. G., Ubtevskiy, L. M. 
TITLE: Studying, the micronmechanism of the process of steel and iron 
fallure by the method of electron-microscopic fractography 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 12, 1962, n6 -47, abstract 
121277 ("Sb. tr. In-t metalloved. i fiz. metallov Tsentr. n.~i- 
{n-ta chernoy metallurgii", 1962, v. 7, 156 - 174) a 


TEXT: The method of electronic microfractography was used to study brittle 

and ductile fractures of Iron and steel specimens. . To preserve & portion of the 
carbide phase, electrolytic etching and separation of films in a special reactive 
agent, were used. An analysis of the transerystalline splinters in brittle fail- 

ure of Ire revealed steps in the splinter which flow together to form one: Larger 

step. In brittle failure strong plastic deformations at the final stage of / 
breakdown take place besides plastic deformation, preceding crack formation. The f 
deformation ig sharply localized in the thin layer of the order of hundreds and 

even tens of Rngstroem.. and forms a major part of the total plastic deformation 
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_ of the specimen prior to failure. During the investigation of intererystalline 
fractures of structural alloyed steels in the state of temper brittleness, it 
is noted that cracks, propagating along the grain boundaries, spread around the 
outlines of encountered carbide perticles. ‘The surface of ductile fractures 
consists of soncave cells. ‘The final stage of ductile failure is character{zed 
by a very strong, Sharply localized, plastic flow, producing deformations of 
hundreds of percent; the particles of the second phase are then split into 
halves. There sre 32 references. 


P. Zubarev 


[Abstracter's note: Complete translation | 


! 


Card 2/2 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858230001-3" 


"APPROVED FOR RELEASE 


Sey Rata EA 


CIA-R! 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858230001-3" 


"APPROVED FOR RELE 

ASE: 04/03/2001 
Sn eta ts es CIA-RDP86-00513R0 

PETE ee EES IPRA TATA ae 01858230001-3 


5/126 /62/013/005/009/031 
Change in the dislocation .-- E091/E435 


XM 80 (KhN80) 

HT4 (nT4) 
| HHO’ (NYu4) 
| XA80T21O (Kan80T2Yu)]19-70 
KH 8B0T3t0 (KhNSOTSYU) 19-55 


1 | 


The ingots were forged were rolled, with 
intermediate annealing, ~-own i : 0,03 to O.1 mn. 
The strip obtained was anneale i pules at 1000°C. 
The specimens wer i wo portions, ich was 
deformed in tension to 0.5 - 10% at room temperature}; the other 
portion of the Ni, KhN80, NT4 specimens was deformed in tension 
in a special vacuum apparatus at approximately 50°C below the 
recrystallization temperature of each alloy. The strips were 
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then thinned down to 500 - 2000 A by means of electrolytic 
polishing for inspection under an electron microscopes It was 
found that there are virtually no dislocations within the grains 
of nickel and its alloys in the annealed state. However, even 
in the early stages of work-hardening, dislocation networks form. 
With incsease in the degree of deformation, 4 characteristic 
cellular structure forms. The distribution of dislocations in 
nickel changes radically by alloying it with titanium, chromium 
and aluminium. The behaviour of dislocations in the binary 
alloys KhN80, NT4& and NYu4 resembles that of dislocations in 
stainless steel; their movement in the early stages of 
deformation proceeds along strictly straight paths and, provided 
the foil is sufficiently uniform in thickness, the dislocation 
traces: always form perfectly straight bands. At above 10% 
deformation, the structure of binary alloys becomes cellular. 
The above aifferense between the dislocation structure of nickel 
and its alloys is due to a decrease in the stacking fault energy 
on alloying nickel. This increases the width of the stacking 
fault, which hampers transverse jlip, i.e. the transition of 
dislocations from one slip piane to another. The dislocation 
Card . 2''t 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001858230001-3" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858230001-3 


etc od PA RSET? pees “Se evinces ee woe oat aS aus msineoe 
= wie * a ST es ceed § eee “| i ao te 
%. 
S/126/62/013/005/009/031 
Change in the dislocation .., E091/E435 


structure of the ternary alloys KhN80T2Yu and KhN80T3Yu, after 

1 to 2% deformation followed by annealing at 1000°C with 
subsequent air cooling, is similar to that of the binary alloys at. 
the same degree of deformation, At higher degrees of deformation 
however isolated regions with very high dislocation densities 
become visible. The formation of dislocation is in .pairs, 
associated with the ordering of the solid solution; the first 
dislocation disturbs the order and the second restores it. 

The dislocation structure of alloys deformed in tension at 
elevated temperatures differs fundamentally from that obtained by 
deformation at room temperature; no conglomeration of 
dislocations occurs at elevated temperatures. There are 

12 figures and 1 table. 
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TITLE: Electron microscopic study of the polygonization in 


nickel and Ni-Cr alloys 


PERIODICAL: Fizika tverdogo tela, v- 5, no. 1, 1963, 100-107 


Raa 
Ve, 


TEXT; The changes that occur in the dislocation structure when a . 
material which has been elongated 5% is heated were studied on 30-50u : 
foila of nickel and nichrome using electron microscopes of the types 

v3mG -100 (UEMB-100) and JEM-6A. It was found that owing to the polygonizm™ 
tion a hexagonal and sometimes a polygonal dislocation network is formed. ° 
‘The differences in the polygonal dislocation structure of Ni and Ni-Cr 

must be ascribed to the primary differences in the dislocation : 
distributions. They are connested with a decrease in the energy consumed 

in the destruction of the packing when Ni is alloyed with Cr. Before their 
elongation all the specimens were heated to 1000°C in vacuo. After the 
elongation they were heated.again, viz. nickel to 400-900, Ni-Cr to 
600-1100°C, and were kept at these temperatures during periods of from 
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10 sec to 100 hra. Conclusions; 

practically completed in Ni at 700 

concluded that ascending character 

difficult in Ni-cr, 

selfdiffusion but to 

increases with temperature. i slip system with 
dislocations with one sign ar polygonization takes place 
according to the Mott scheme. If several slip systems are effective 
simultaneously, a dislocation n ormed on polygonization; in 
Ni-Cr it is a plane, mainly hexagonal network, in Ni it ig a less 
regular spatial network which may partly be plane. There are 6 figures, 
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methods of investigation of perfect crystals"), B. M, 
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of mochanical proporties on characteristics of structure 
of metals"-), Le“. Utovskiy and P. M. Usikov ("Application 
of microscopy in iicettraation of structure of alloys"), 
A. A. Pradvoditelev and N, A. Tyapunina ("Role of repro- 
duction of dislocations in process of plastic flow"), A. Ve 
Portsov, N.V. Pertsov and E. D. Shukin "Self-producing 
tnternal disjersion of metals under action of strongly 
superficially-active metallic melting") and I. L, wirkin 
("Problems of structural peice tga} advanced by 


requirements of progress of technology" 


renorts presented at the 3rd Intervuz Conference on Strength and Ductility of 
Metals, Petrozavodsk State University, 2-29 June 1963. 
(reported in Fizika Metallov i Metallovedeniye, Vol. 16, No. kh, 1963, p &0. 
JPRS 24,654 19 May 196k. 
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' AUTHORS: _Roytburd, A. L.; Usikov, H. Pes Utevakiys Br Meson 
TITLE: On the mechanten ef plastic deformation in stationary creep 
of metals _ 4 
_gOURCE: } AN SSSR. noklady*, Ve 159, no. 2, 1964, 317-320, and insert 
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eat Lou. motion, nickel alloy an 


ABSTRACT “An--electron-microsco toletudy” “was made of ‘the aigiocation 
“electron-microscopi 
setucture produced ‘during the ¢ reep. process. The purpose of the 
atudy wags to chack whether nonctomsery rative dislocation metian can 
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thick) were deformed under cr2ep conditions at 700C in vacuum. To 
fix the dis.ocation structure, the samples were unloadec only after 
total cooling. The gamples were then electrolytically polished and 
cbserved in a JEM-6Av electron micros caveat 80 and 100 kV accelerat~ 
ing voltage. The main elemerts observed after creep are helicoidal 
_. dislocation whose shape is distorted by the plastic deformation. 

“<" gpis dislocation has an appreciable velocity of nonzonservative 

motion, giving rise to a plastic deformation rate of 1079--107 

-~-geo bs. It-is concluded that.in contrast to earliexy opinions, @con~ 
diderable fraction Of the deformation, if not all, in high-tempera- —~.. 
ture staticnary creep is the result of nonco.servative motion of 
helicsidal dislocations, lim.ted by closed self-diffusion flow. The 
origin of the dislocations ¢ slls for additional study. This report 
was presented by G. V- Kurdy mov. Orig. art. nas: 3 figures and 
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 |ITLE: Structure of martensite and its changes as a result of heat and 


. 


TOPIO TAGS: 
.| heat sreetmea® 
ABSTRACT: ‘The article presents the r 
investigation of the fine structure o 
the disorientation of its blocks ang fragments. 
of tests after conveational harden#ng and after hea 
treatment.\0 Samples of alloy N30F2 \dnd steel 4on27 were 
rolling in“€hs form of strips approximately 0.1 mm thick. Heat and 
mechanical treatment of the previously annealed strip was supplemented 
by rolling at 5 0. after this treatment, the samples of alloy N30F2 
and steel 40N27/ Were almost completely austenitic. The twinning of 
martensite crystals, observed in dron-nickel alloyg, is found also in 
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other alloys, including steels with a martensite point below 200°. A 

twinned structure is also characteristic of 40N27 steel. ‘The relatively 
low density of defects in martensite alloy N30F2 makes it possible to 
observe the effect of the austenite deformation on the structure of the 
martensite forming within it. The experimental results show that a 
| 40% deformation of the austenite before the transition leads to 
creation of a very high density of defects in the martensite. ‘The 
authors conolude that the heat and mechanical treatment of steel leads 
to supplementary breaking up of the martensite cryr*als into fragments 
whose size corresponds to the size of the cells of tne dislocation 
structure of the deformed austenite. The reciprocal disorientation I 
of the fragments reaches 10-15%. Orig. art. has: 3 figures. 
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WTTLE: Electyun-mleroseope investigation of the dislocation’ structure of nickel and 
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TOPIC TAGS: nickel, nickel alloy, crystal dislocation, -pitememens:, netal hardentrg, 
‘ erystal defect, plastic deformation, creep/ -tHicccaatiy 


ABSTRACT: By direct transmission the authors investigated in an electron microscope | 
the influence of alloying of Ni on the character of its dislocation structure pro- i 
duced/during the course of hardening under different conditions of plastic deforma- 
> *44on,\ rmai loss of hardness, and under creep conditions. Alloying with ti V Cr, vi 
and Al Yieads to a decrease in the energy of the stacking faults (y), which is manife d 
in the appearance of flat clusters of dislocations in the single-phase alloys (at | 
small degrees of deformation). It is shown that during the earlier stage cf aging |: 
(alloy of the “nimonik" type) the dislocations cut through particles of the second | 
phase, whereas the larger particles which ere produced during the later aging stage i 
are circuited by the dislocations. Upon polygonization one observes, the formation of | 
more or less regular hexagonal grids of dislocations. In creep, smatic loops of | 
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dislocations and helicoidal dislocations are produced. Possible causes of the harden- 
ing by alloying (including a two-hase alloy), the mechanisn of polygonization, and 
creep are discussed in light of the results. M. Usikov. (Translation of abstract } 
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TITLE: Dislocation structure of hot-worked austenite and its "inheritance" by 
martensite 


SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no 4, 1966, pp 4-6 


TOPIC TAGS: austenitic steel, crystal dislocation, hot working, austenite, 
martensitic transformation/N30F2 austenitic steel, 40N27 austenitic steel 


ABSTRACT; The question of whether defect# of austenite are inherited by martensite 
was experisentally investigated with the ‘pid of electron diffraction microscopy. 
\ 


Specimen the austenitic steels N30F2' (30% Fe, Ni--2% V3 Trart 
and 40N27\(27% Fe, Ni--0.4% C; T, fata -70°C) were either immediately water- 
quenched from 1100°C or hot-worke tclled’ -- v= 50 cm/sec, ¢€ = 6-50%) at various 
temperatures prior to quenching. e necessary amount of martensite was obtained 
by cooling the specimens at temperatures ~20°C below Tmart.trans. Electronmicro- 


scopic examination showed that for specimens of both steels the dislocation density 


trans. ~ -50°C) 
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increased with degree of deformation; high-temperature deformation (hot-rolling at 
550-1000°C) of austenite, even when performed at a fast rate and immediately 
followed by acute cooling, is accompanied by a process € the polygonization type, | 
however, and the total dislocation density markedly dégreases; if, on the other 
hand, it is not {immediately followed by acute cooling q ‘the stability of dislocation 
formations increases, the subgrain boundaries get finer and more ordered, and | 
ultimately this entire structure is eliminated by recrystallization. As for the 
austenite-martensite specimens, it was found that martensitic crystals indeed 

inherit the dislocation structure of austenite: the dislocation boundaries of 
austenite do not terminate at the austenite-martensite interfaces but continue in 
martensite, This is not 4 general rule, however, since, e.g. certain most mobile 
dislocations may be "swept out'' by the growing crv stal of martensite. Therefore, 

the term inheritance” must be applied with ree.cvations. Thus, low-temperature 
deformation (<550°C) creates & high and non-uniform dislocation density in the 
austenite and correspondingly increases the dislocation density of the austenite, 
thus enhancing the resistance of steel to plastic deformation. High-temperature 
deformation (hot rolling at §50-1000°C), on the other hand, results in an improved | 
polygonal structure of austenite and it also fragments the crystals of martensite; | 
it reduces the grain size and increases the plasticity a toughness Sf the steel, ‘— 
thus preventing its premature (intergranular) fractures A 
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TITLE: Solution of some experimental problems with the aid of the EAMA-2 electron 
microscope - 1icroanalyzer /Report, Fifth All-Union Conference on Electron Microscopy 
held in Sumy 6-8 July 1965/7 py 


SOURCE: AN SSSR. Izvestiya. Seriya fizichoskaya, v. 30, no. 5, 1966, 758-760 
TOPIC TAGS: x ray analysis, electron microscope 


ABSTRACT? \ About half of the present papey’ is devoted to a brief description of the 
EMMA-2 electron microscope microanalyzer) which was fabricated fron a Tesla desk model 
electron microscopes condenser system was provided which produced an electron beam 
probe with a diameter less than 1 wu on the object. The second comensing lens of this 
system had a very short working distance, which made it possible to increase the angle 
of departure of the x rays from the object to 28°, The instrument was equipped with 
two small x-ray spectrometers employing LiF or mica crystals. The projection system 
‘of the microscope was left unaltered; this made it possible directly to observe the 
position, shape, and size of the probe when working with a thin object, and to bring 
the probe accurately into coincidence with the desired part of the object. The power 
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supply of the microscope was so altered as to make it possible to vary the accelerat- * 
ing potential in steps from 25 to 70 KV. In the remainder of thepaper three Applica- 
tions of tho instrumont are discussed briofly. In one experiment a lm of an 

~mOlybdonum’ Rlloy was oxaninad. The nlloy had been heated for 30 minutos in an 
argon atmosphere. The film was found to contain inclusions with Onhanced molybdonun 
content. In/a secoml experiment, x-ray analysis of a heat treated austenitic chromo- 
nickel steél{ revealed the presence near the carbide inclusions of zones enriched in 
nickel and impoverished in chromium. Extraction replicas provided tho possibility of 
determining the shape and distribution of the inclusions, and the chemical composition 
of the particles in the replica could be determined by x-ray microanalysis. In the 
third experiment the small particles resulting from explosion in vacuum of a nichrone 
wire were examined. The particles were found all to have the same composition. Orig. 
art. has: 4 figures. ; : 
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ABSTRACT: The authors study water resistance and yurious other physical and chemical 
iproperties of polyvinyl alcohol (PVA) fibers as functions of the heat-treatment temper 
‘ature. The study specimens were ary-formed PVA fibers. These fibers were subjected 
8 times to thermal stretching at 210°C and t 160-240°C for five 
‘minutes in the fixed state. The following Pp _-treated PVA fibers 
were determined: the temperature at which & 10% shrinkage takes place in water (from 
tnermomechanical cruves taken in water), density (by the flotation method) and bire- 


fringence (on a polerization microscope with @ Fedin compensator). These indices 
‘getermine the overall degree of crder in the struct Changes in fiber 


ure of the fibers. 
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‘orientation were determined by x-ray analysis. The x-ray photographs were taken on 4 
{URS-70 unit in Cu=Kd-radiation with 8 hours exposure time. The plates were then photo 
lmetrically scanned on an MF-2 microphotometer along the interference rings corre- 
sponding to scattering plane (020). It is shown that shrinkage of PVA fibers may be 
due to the destruction of various bonds and structures in the amorphous and crystalline, 
sections of the fiber. The most probable upper limit for the devitrification region 
is 190°C, i. e. above this temperature there are ro bound hydroxyl groups in the 
amorphous sections of the fiber. Destruction of secondary structures take place at 
temperatures of 205-220°C, and actual melting of the crystals takes place at 228-230°C. 
The structural changes which take place in the temperature intervals given for these 
regions agree satisfactorily with the results of x-ray structural analysis in these 
zones and with the data in the literature. It is shown that e increase in water 
resistance of PVA fibers is basically due to an increase in the overall degree of orde 
of the fibers during heat treatment in the temperature interval corresponding to the 
region where destruction of secondary structural formations takes place. Orig. art. 
has: 5 figures. 
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ORG: none / 
- TITLE: waterproofing and chemical stabilization of products made from polyvinyl aieahol 
. SOURCE: Zhurnal prikladnoy khimii, v. 39, 9°- 4, 1966, 947 ~950 
TOPIC TAGS: polyvinyl alcohol, maleic acid, C4 Em CA STAGILITT’s SOLUOILITY 
ABSTRACT: The object of the study was to obtain pr ohol (PVC) 
ellent and boiling water i i le heat 


procedure. i ec on 
e saponificat i 
8. 


chemically stable. It was shown th the mal 
obtain films that are insoluble in boilin d are either 
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